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TITLE OF THE INVENTION 

METHOD, APPARATUS AND COMPUTER PROGRAM PRODUCT FOR 
INITIALIZING IMAGE PROCESSING APPARATUS 

CROSS-REFERENCE TO A RELATED APPLICATION 
This document claims priority and contains subject matter related to Japanese 
Patent Application No. 2000-083646, filed on March 24, 2000, the entire contents of which 
are incorporated by reference. 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

The present invention relates to a method and a computer program product for 
initializing a scanner (i.e., an image information readout unit) to be used in a 
multifunctional DPPC (Digital Plain Paper Copier), and more particularly to a method and 
a computer program product that can perform the initializing processing of the scanner in a 
short period of time. 

DISCUSSION OF THE BACKGROUND 

A recently developed DPPC (i.e., Digital Plain Paper Copier) may configured 
such that power is supplied to the whole system of the DPPC by turning on a power switch. 
Further, the DPPC may be put in a shutdown state by stopping the power supply using a 
power key (e.g., a soft key), except some power may still be supplied to a monitoring part. 
In these types of DPPCs, when a power switch is turned on or when a return operation 
from a shutdown state is performed, a homing operation of a scanner unit is generally 
performed based on an instruction from a main body of the DPPC. The instruction is 
provided after an initializing process of the main body is completed. The scanner unit then 
makes an automatic adjustment to its reading image data system. Thus, the initializing 
process of the scanner unit is performed according to a program of the main body. 

Turning now to Fig. 14, which is a flow chart showing the initializing process 
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steps of the background art, which is performed based on a program of a main body when a 
power switch is turned on or when a return operation from a shutdown state is performed. 
As shown in Fig. 14, when the power is turned on or when a return operation from a 
shutdown state is performed (step Sill), an initializing process of the main body is 
5 performed (step SI 12). When the initializing process of the main body is completed, a 
homing operation of the scanner is performed based on an instruction from the main body 
(step S 1 1 3), because necessary preparations required for performing the initializing process 
O of the scanner is completed in the side of the main body. The scanner then makes an 
fS automatic adjustment to its reading image data system (step SI 14). In the side of the main 
fjO body, a warm-up is performed (step S115) until the main body reaches a predetermined 
it- temperature required for an image fixing process. When all necessary initializing 
y- : processes are completed, the apparatus is ready for use. 

;L According to the above-described flow chart, the scanner is ready for use when 

y the initialization process of the scanner is completed. Conventionally, it takes a long time 
f 3 5 before the warm-up process of the main body is completed. Further, it generally takes a 
H longer time for the warm-up process of the main body than for the initialization process of 
the scanner. Therefore, the time required for the initialization process of the scanner (such 
as a homing operation and an automatic adjustment) is not an important time factor in 
regulating a period of time required to have the DPPC in an operational state. 
20 Turning now to Figs. 15A and 15B, which are timing diagrams showing an 

operation of the initialization process performed according to the background art. As 
illustrated in Fig. 15 A, the time required to warm-up the main body is longer than the time 
required to perform the initialization process of the scanner, such as a homing operation 
and an automatic adjustment. Thus, the time it takes to place the DPPC in an operational 
25 state depends on how long it takes to warm-up the main body. 

However, considerable efforts are being put into developing an image forming 
apparatus which meets the ZESM (Zero Energy Standby Mode) standard, which advocates 
saving energy. As a result, the time required for a warm-up process of the main body has 
drastically been shortened. Therefore, the time required to initialize the scanner is an 
30 important factor in the amount of time required to place the DPPC in an operational state. 
That is, as illustrated in Fig. 15B, the time required to start the DPPC depends on the time 
required to complete the initialization process of the scanner. 
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SUMMARY OF THE INVENTION 
Accordingly, the present invention has been made to solve the above-noted and 
other problems. 

5 Another object of the present invention is to provide a novel method and 

computer program product that can perform the initialization process of the scanner in a 
short time period. 

O To achieve these and other objects, the present invention provides a novel image 

S processing apparatus including a scanner having a direct control section configured to 
^10 control a scanning operation of the scanner so as to input image information from an 
ft; original document, and a main body configured to process the image information. The 
iH main body includes a control section configured to perform an initializing process for the 
5 main body. Further, a homing operation of the scanner is performed by the direct control 

£: . section independently of the initializing process of the control section of the main body, 
~ 15 when power is supplied to the image processing apparatus or when the image processing 
Q apparatus is returned from a shutdown state. The present invention also relates to a method 
and computer program product for initializing an image processing apparatus. 

BRIEF DESCRIPTION OF THE DRAWINGS 
20 A more complete appreciation of the present invention and many of the attendant 

advantages thereof will be readily obtained as the same becomes better understood by 
reference to the following detailed description when considered in connection with the 
accompanying drawings, wherein: 

Fig, 1 is a schematic illustrating a construction of a multifunctional DDPC as an 
25 image forming apparatus according to the present invention; 

Fig. 2 is a schematic illustrating details of a scanner unit in Fig. 1; 
Fig. 3 is a block diagram illustrating a circuit structure of the multifunctional 
DDPC in Fig. 1; 

Fig. 4 is a diagram illustrating a configuration of a control section of the scanner 
30 performing the initialization process according to the present invention; 

Fig. 5 is a flow chart showing the initializing process steps according to the 
present invention; 
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Fig. 6 is a timing diagram showing an operation of the initializing process 
performed according to the present invention; 

Fig. 7 is another diagram illustrating a configuration of the control section of the 
scanner performing the initializing process according to the present invention; 
5 Fig. 8 is another flow chart showing the initializing process steps according to the 

present invention; 

Figs. 9A and 9B are other timing diagrams showing operations of the initializing 
r \ process performed according to the present invention; 

Fig. 10 is yet another diagram illustrating a configuration of the control section of 
W the scanner performing the initializing process according to the present invention; 
~j Fig. 11 is yet another flow chart showing the initializing process steps performed 

jjj* according to the present invention; 

7 Figs. 12A and 12B are still other timing diagrams showing operations of the 

ri initializing process performed according to the present invention; 

fp5 Fig. 13 is still another diagram illustrating a configuration of the control section of 

O the scanner performing the initializing process according to the present invention; 
^ Fig. 14 is a flow chart showing the initializing process steps of the background 

art; and 

Figs. 15A and 15B are timing diagrams showing operations of the initializing 
20 process performed according to the background art described in Fig. 14. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Referring now to the drawings, wherein like reference numerals designate 
identical or corresponding parts throughout the several views, Fig. 1 is a schematic 
25 illustrating a construction of a multifunctional DPPC (digital plain paper copier) as an 
image processing apparatus according to the present invention. 

The multifunctional DPPC includes a plurality of functions in addition to a 
copying function, such as a function of facsimile, printer, an electric file, and so forth. The 
multifunctional DPPC includes an ADF (Automatic Document Feeder) 1, a scanner unit 2, 
30 a writing unit 3, a processing unit 4, a first sheet feeding unit 5, a second sheet feeding unit 
6, and a sheet discharging unit 7. 
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A summary of the operation of the multifunctional DPPC will now be explained. 
In an operation using a copying function, an original document placed on a document 
feeding tray provided in the ADF 1 is fed to a predetermined position on a platen arranged 
in the scanner unit 2 by a document feeding device, when a start key provided in an 
5 operation unit (not shown) is depressed. An image of the original document is read by the 
scanner unit 2 and the original document is then discharged to a document discharging tray. 
Further, the reading operation of an image of the original document is automatically 
repeated one after another, when there are a plurality of original documents. 
3 In addition, in the writing unit 3, a laser beam is emitted according to imaging 

Jit) data obtained by reading the image of the original document in the scanner unit 2. A latent 
CT= image is then formed on a surface of a photoconductive element. Next, the latent image 
fij formed on the surface of the photoconductive element is developed into a toner image by 
the developing section in the processing unit 4. The toner image is then transferred onto a 
C transfer sheet supplied either from the first sheet feeding unit 5 or the second sheet feeding 
rl"5 unit 6. The toner image transferred onto the transfer sheet is then fixed by the fixing 
'i? section in the processing unit 4. Finally, the transfer sheet carrying the fixed image is 
M= discharged to an exit tray by the sheet discharging unit 7. 

In an operation using a facsimile function or a file function, the ADF 1 and the 
scanner unit 2 are used as an input device to read an image of an original document and to 
20 obtain the image data. Then, the writing unit 3, the processing unit 4, and the sheet 
discharging unit 7 are used as an output device. Further, in an operation using a printer 
function, the writing unit 3, the processing unit 4 and the sheet discharging unit 7 are used 
as an output device. 

Turning now to Fig. 2, details of the scanner unit 2 in Fig. 1 will be described. 

25 The scanner unit 2 includes a document feeding belt 11, a platen 12, a white plate 13, a 
lamp 14, and a lens 15. The scanner unit 2 further includes an optical positioning sensor 
16, a first document size detection sensor 17, a second document size detection sensor 18, 
a sensor board 19, a scanner control board 20, a scanner motor 21, a heater 22, and a fan 
23. In the scanner unit 2, an original document placed on the platen 12 is conveyed by the 

30 document feeding belt 11 and is irradiated with the lamp 14. The light reflected from the 
original document is then reflected by three mirrors to the lens 15 so as to form an image 
on a CCD (Charge-Coupled Device) image sensor provided on the sensor board 19. The 
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lamp 14 and a group of mirrors are carried by a carriage which is driven by the scanner 
motor 21 with a wire. These components provide an image obtained while scanning an 
original document to the CCD image sensor arranged on the sensor board 19. 

The CCD image sensor then converts the received light into an electric signal, and 
5 transmits the electric signal to an image processing section of the scanner control board 20 
as the image data of the original document. Further, the first and second document size 
detection sensors 17 and 18 detect a size of the original document. The control section of 
the scanner control board 20 controls an initializing process (such as a homing operation), 
if and an adjustment of an output power level of a sensor, etc. The scanner motor 21, which 
If) performs a scanning operation on an original document, is also controlled by the control 
01 section of the scanner control board 20. Next, an image of the white plate 13 is read, and 
Hi the read image is used as reference data for performing a white level correction on the 
*~ image data. The control section of the scanner control board 20 further controls the heater 
Q 20 (to prevent a condensation of dew) and the cooling fan 23. 

II Now referring to Fig. 3, which is a block diagram illustrating a circuit structure of 

; 1; the multifunctional DPPC shown in Fig. 1. The circuit of the multifunctional DPPC 
m according to the present invention includes a main control board having a MPU 10, which 
controls an image forming sequence and a system relation. The circuit further includes the 
scanner control board 20 having a CPU 30 for controlling a scanning operation. The 
20 scanner control board 20 is connected to the main control board 16 via a scanner I/F 125. 
In addition to the scanner control board 20, the main control board 116 is also connected to 
a memory control board 112 (which controls memory devices, such as a HDD (Hard Disc 
Drive)), a laser diode (LD) control board 117 (which controls a laser diode for writing) and 
a polygon motor 126 (which scans a laser beam). The main control board 116 is also 
25 connected to a mother board 120, a power supply control board 127 (which supplies an 
electric power to each component of the apparatus), and an I/O control board 114 (which 
controls an input/output of various types of sensors, motors, and so forth). 

In addition to the main control board 116, the scanner control board 20 is also 
connected to the sensor board 19 (which reads an original document with a CCD), an 
30 operation unit 113 to be used for a display and an input device as a user interface, the 
scanner motor 21 via a driving circuit 2 Id, and the ADF 1. In order to have multiple 
functions in addition to a copying function, the motherboard 120 includes a facsimile 
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control unit (FCU) 121, a printer control unit 122, a scanner control unit 123, and an 
expanded function control unit 124 so that a function selected by an operator is performed. 
Further, in addition to the main control board 116, the power supply control board 127 is 
connected to the mother board 120 and the I/O control board 114. The I/O control board 
114 is also connected to a duplex unit 104 and a sheet feeding control board 118. The 
sheet feeding control board 118 is further connected to a sheet feeding tray 105 and a large- 
capacity sheet feeding tray 106. 

An initializing process of a scanner will now be described. According to the 
present invention, the multifunctional DPPC is configured such that a mechanical 
positioning operation of the scanner is performed by an instruction from a direct control 
section (i.e., the CPU30 of the scanner control board 20) of the scanner, when a power 
switch is turned on and before the control section of the main body (i.e., the main control 
board 116) is initialized. 

Fig. 4 is a diagram illustrating a configuration of the control section of the 
scanner, which performs the initializing process according to the present invention. As 
shown, the direct control section of the scanner includes the CPU 30 and the motor driver 
2 Id, which controls a positioning of a scanner carriage by driving the scanner motor 21 so 
that a homing operation is performed in the initializing process. 

In addition, Fig. 5 is a flow chart showing the initializing process steps performed 
by the main body and the scanner according to the present invention, when a power switch 
is turned on or when a return operation from a shutdown state is performed. As shown in 
Fig. 5, the CPU 30 performs a power on reset of the scanner when a power switch is turned 
on or a return operation from a shutdown state is performed by the main body (step Sll). 
Various internal initializing processes is then performed. 

Immediately after these initializing processes have been performed, a homing 
operation is performed (step SI 2) without an instruction from the main control board 116. 
Then, the scanner is in a state of waiting for an instruction from the main control board 
116. The main control board 116 performs the initializing processes of the main body (step 
SI 3) in parallel with the homing operation of the scanner, when a power switch is turned 
on or when a return operation from a shutdown state is performed. When the initializing 
process of the main body is performed, a preparation of data (necessary for the scanner to 
make an automatic adjustment to its reading image data system) is completed in the side of 
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the main body. 

The main control board 1 1 6 then confirms whether or not the homing operation of 
the scanner has been performed normally (step SI 4), by communicating with the CPU 30 
of the scanner. Further, an occurrence of an abnormal homing operation is indicated to 
stop the operation when the homing operation is erroneously performed. When the homing 
operation is confirmed, the main control board 116 supplies the scanner with the necessary 
data for making an automatic adjustment to the reading image data system of the scanner. 
The scanner then makes the automatic adjustment based on the data supplied from the 
main control board 116 (step SI 5). Further, in the side of the main body, a warm-up 
operation is performed (step SI 6) until the main body reaches a predetermined temperature 
required for a fixing process of an image, after the completion of the homing operation of 
the scanner has been confirmed. When all necessary initializing processes including the 
automatic adjustment of the scanner and the warm-up of the main body have been 
completed, the apparatus is ready to use. 

Turning now to Fig. 6, which is a timing diagram illustrating the operation of the 
initializing process performed according to the present invention. Conventionally, the 
CPU 30 of the scanner is in a waiting-state for an instruction from the main control board 
116 after the initializing process has been performed, such as a power on reset operation, 
and so forth (See Figs. 15A and 15B). As discussed above, it takes a long time before the 
initializing process performed by the main control board 116 is completed and the main 
control board 116 is ready to provide an instruction to the CPU 30 of the scanner. During 
the time period when the main control board 116 performs the initializing process, the CPU 
30 of the scanner stops its operation. 

However, according to the present invention, a homing operation of the scanner is 
performed when the main body performs the initializing process, as shown in Fig. 6, which 
is conventionally a waiting time for the CPU 30 of the scanner. With this arrangement, the 
homing operation of the scanner is performed in parallel with the initializing process of the 
main body, which eliminates the extra time required for the homing operation of the 
scanner and the time required to get the apparatus up and running is reduced. Further, 
electric power is not supplied to the scanner unit 2 during a power-down nor a shutdown 
period of the main body. Therefore, the same homing operation of the scanner is 
performed when a power switch is turned on as well as when a return operation from a 
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shutdown state is performed. 

Next, another example of the initializing process of the scanner will be described. 
According to this example, a mode selection device is provided such that the scanner 
selects whether or not it independently performs a homing operation when a power switch 
5 is turned on or when a return operation from a shutdown state is performed. In more 
detail, Fig. 7 is a diagram illustrating a configuration of a control section of the scanner 
performing the initializing process according to the present invention. As illustrated in 
Fig. 7, a direct control section of the scanner includes the CPU 30, the motor driver 2 Id, 
5 and a resistor-switch SW30c. The resistor-switch SW30c serves as the above-mentioned 
[It) selector by regulating a state of the CPU 30. Further, the direct control section of the 
y! scanner controls a positioning of a scanner carriage by driving the scanner motor 21 so that 
k ] a homing operation is performed in an initializing process. 

^ Turning now to Fig. 8, which is a flow chart illustrating the steps of the above- 

Q mentioned initializing process. As shown in Fig. 8, the CPU 30 performs a power on reset 
3|5 of the scanner when a power-on operation or a return operation from a shutdown state is 
-0 performed by the main body (step S21). Then, after various internal initializing processes 
=i are performed, an ON/OFF state of the resistor-switch SW30c is checked (step S22). The 
resistor-switch SW30c regulates a state of the CPU 30. The CPU 30 input becomes "L " 
when the resistor-switch SW30c stays ON while the CPU 30 input becomes "H " when the 
20 resistor-switch SW30c stays OFF. Further, the resistor-switch SW30c is an operation 
switch that can be operated by an operator, for example. When it is determined the 
resistor-switch SW30c stays OFF (the CPU 30 input is M H") at step S22, the CPU 30 is in a 
state of waiting for an instruction from the main control board 116 without performing any 
operations. When it is determined the resistor-switch SW30c stays ON (the CPU 30 input 
25 is "L") at step 22, a homing operation of the scanner is immediately performed (step S23) 
without waiting for an instruction from the main control board 116. The scanner then 
enters into a waiting-state for an instruction from the main control board 116. 

The main control board 116 performs the initializing process of the main body 
(step S24) when a power switch is turned on or when a return operation from a shutdown 
30 state is performed. When the initializing process of the main body is completed, the 
preparation of data required for the scanner to make an automatic adjustment to its reading 
image data system is completed in the side of the main body. 
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Further, an ON/OFF state of the resistor-switch SW30c is then checked (step 
S25). When the resistor-switch SW30c is in the ON state, the main control board 116 
confirms whether or not the homing operation of the scanner has been normally performed 
(step S28) by communicating with the CPU 30 of the scanner. When the homing operation 
5 is erroneously performed, an occurrence of the abnormal homing operation is indicated to 
stop the operation. 

When the completion of the homing operation is confirmed, the main control 
board 116 supplies the scanner with the data required for making an automatic adjustment 
£: to the reading image data system of the scanner. The scanner then makes the automatic 
So adjustment based on the data supplied from the main control board 116 (step S29). 
T* Further, in the side of the main body, a warm-up operation is performed (step S30) until the 
fu main body reaches a predetermined temperature required for a fixing process of an image, 

after the completion of the homing operation of the scanner has been confirmed. 
K When the resistor-switch SW30c is found to be in the OFF state at step S25, the 

i%5 main body determines whether or not an operation of the scanner is required. When the 
main body determines the operation of the scanner is required, it provides the scanner with 
! "-* an instruction to perform a homing operation. In addition, the scanner communicates with 
the CPU 30 to confirm the instruction (step S26), and then performs the homing operation 
(step S27). The scanner also performs an automatic adjustment (step S29) to its reading 
20 image data system after the homing operation has been completed. 

Further, the main control board 116 performs a warm-up operation (step S30) 
when it confirms the homing operation of the scanner has appropriately been performed 
(step S28). When all of the necessary initializing processes including the automatic 
adjustment of the scanner and the warm-up operation of the main body are completed, the 
25 apparatus is ready for use. 

Fig. 9 is a timing diagram for an initializing process performed when a power 
switch is turned on or when a return operation from a shutdown state is performed, 
according to the present invention. In more detail, Figs. 9 A and 9B show examples of time 
periods for the initializing processes when the resistor-switch SW30c stays ON and OFF, 
30 respectively. 

Conventionally, the CPU 30 of the scanner is in a waiting-state for an instruction 
from the main control board 116 after it has performed an initializing process, such as a 



power on reset operation, and so forth (see Figs. 15 A and 15B). As discussed above, it 
takes a long time before the initializing process is performed by the main control board 116 
is completed and the main control board 116 is ready to provide an instruction to the CPU 
30 of the scanner. During the time period when the main control board 116 performs the 
5 initializing process, the CPU 30 of the scanner stops its operation. 

However, according to the present invention, when the resistor-switch SW30c 
stays ON, a homing operation of the scanner is performed during the period of time when 
the initializing processing of the main body is performed (which conventionally is a 
yg waiting period for the scanner). Thus, with the arrangement of the present invention, the 
2f) homing operation of the scanner is performed in parallel with the initializing process of the 
51 main body, which eliminates the extra time required for the homing operation of the 
f|j scanner, and the time required to get the apparatus up and running is reduced. 
^ Further, when the resistor-switch SW30c stays OFF, the homing operation of the 

H scanner is performed based on an instruction from the main body (which is provided after 
flj5 the initializing process of the main body has been completed), as illustrated in Fig. 9B. 
m That is, the scanner is in a waiting-state for an instruction from the main body without 
Mr performing a homing operation, when an instruction is not provided from the main body 
(this operation differs from that illustrated in Fig. 9B). 

For example, in a multifunctional image forming apparatus configured to perform 
20 a return operation from a shutdown state when it receives a facsimile message, a scanner 
does not need to be operated. However, when the apparatus is configured to perform the 
homing operation of the scanner whenever a return operation from a shutdown state is 
performed, an unnecessary initializing processing of the scanner is performed. According 
to the present invention, the above-described unnecessary initializing process of the 
25 scanner is not performed. 

Another example of the initializing process of the scanner performed according to 
the present invention will now be described. In this example, the above-described mode 
selection device is provided so the scanner selects whether or not it independently 
performs a homing operation when a power switch is turned on or when a return operation 
30 from a shutdown state is performed. However, the selection of whether or not the homing 
operation is performed is based on the contents of an electrically erasable programmable 
ROM (EEPROM). 



Turning now to Fig. 10, which is a diagram illustrating a configuration of a 
control section of the scanner performing the initializing process according to the present 
invention. As illustrated in Fig. 10, a direct control section of the scanner includes the 
CPU 30, the motor driver 21d, and the EEPROM 30e. The EEPROM 30e retains data on 
5 functions included with a multifunctional image forming apparatus, and serves as the 
above-mentioned mode selection device by providing the data to the CPU 30. The direct 
control section of the scanner also controls a positioning of a scanner carriage by driving 
the scanner motor 21 so that a homing operation is performed in the initializing process. 

B That is, the CPU 30 decides whether or not it performs the homing operation at a power-on 

JO time based on the contents of the EEPROM 30e. 

y • In addition, when a power switch of the apparatus is turned on for the first time 

h ; (which is generally performed in an assembly process at a factory), the apparatus operates 
"~ based on an initial value written in the EEPROM 30e. Then, when the main control board 
C; 116 normally starts, it detects functions included in the apparatus so as to write the 
pll) detected contents into the EEPROM 30e via the CPU 30 of the scanner. Thus, when a 
jj; power switch is turned on or when a return operation from a shutdown state is performed, 
M> the contents of the EEPROM 30e include the data on the functions of the apparatus. 

Further, Fig. 11 is a flow chart illustrating the initializing process steps according 
to the present invention. As shown in Fig. 11, the CPU 30 performs a power on reset of 
20 the scanner after a power-on operation or a return operation from a shutdown state is 
performed by the main body (step S31). After various internal initializing processes are 
performed, the data corresponding to the functions of the apparatus in the EEPROM 30e is 
checked (step S32). In this step, it is determined whether or not an operation of the 
scanner is required. When it is determined at least one of the functions does not require the 
25 operation of the scanner in step S32, the scanner enters into a state of waiting for an 
instruction from the main control board 116. 

On the contrary, when it is determined each of the functions requires the operation 
of the scanner, the scanner immediately performs a homing operation (step S33) without 
waiting for an instruction from the main control board 116. The scanner then enters into a 
30 waiting-state for an instruction from the main control board 116. 

Further, the main control board 116 performs the initializing process of the main 
body when a power switch is turned on or when a return operation from a shutdown state is 
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performed (step S34). When the initializing process of the main body is completed, the 
preparation of data required for the scanner to make an automatic adjustment to its reading 
image data system is completed in the side of the main body. When each of the functions 
of the apparatus requires the operation of the scanner (step S3 5), the main control board 
5 116 confirms whether or not a homing operation of the scanner has been normally 
performed (step S3 8) by communicating with the CPU 30 of the scanner. 

In addition, when the homing operation is erroneously performed, an occurrence 
Pi of the abnormal homing operation is indicated to stop the operation. When the completion 
!*f of the homing operation is confirmed, the main control board 116 supplies the scanner with 
|t0 the data required for making an automatic adjustment to the reading image data system of 
S= the scanner. The scanner then makes the automatic adjustment based on the data supplied 
^jf from the main control board 116 (step S39). 

* Further, in the side of the main body, a warm-up operation is performed (step S40) 

Hi until the main body reaches a predetermined temperature required for a fixing process of 
4l5 an image, after the completion of the homing operation of the scanner has been confirmed. 
□ When it is determined at least one of the functions does not require the operation 

" " of the scanner in the step S3 5, the main control board 116 determines whether or not the 
operation of the scanner is necessary to perform the instructed operation. When the main 
control board 116 determines the operation of the scanner is required, the main control 
20 board 1 16 provides the scanner with an instruction to perform a homing operation. 

In addition, the scanner communicates with the CPU 30 to confirm the instruction 
(step S36), and then performs the homing operation (step S37). Further, the scanner 
performs the automatic adjustment (step S3 9) after the homing operation has been 
performed. The main control board 116 also performs the warm-up operation (step S40) 
25 when it confirms the homing operation of the scanner has been appropriately performed 
(step S38). When all necessary initializing processes including the automatic adjustment 
of the scanner and the warm-up of the main body have completed, the apparatus is ready 
for use. 

Turning now to Figs. 12A and 12B, which are timing diagrams for the initializing 
30 process performed when a power switch is turned on or when a return operation from a 
shutdown state is performed according to the present invention. In more detail, Figs. 12A 
and 12B show examples of time periods for the initializing processes when each of the 
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functions requires an operation of the scanner and when at least one of the functions does 
not require the operation of the scanner, respectively. 

Conventionally, the CPU 30 of the scanner is in a waiting-state for an instruction 
from the main control board 116 after it has performed an initializing process, such as a 
5 power on reset operation, and so forth (see Figs. 15A and 15B), when a power switch is 
turned on. As discussed above, it takes a long time before the initializing process is 
performed by the main control board 116 is completed and the main control board 116 is 
ready to provide an instruction to the CPU 30 of the scanner. During the time period when 
the main control board 116 performs the initializing process, the CPU 30 of the scanner 
Jib stops its operation. 

m However, according to the present invention, it is determined whether or not each 

of the functions requires an operation of the scanner. When each of the functions requires 
O the operation of the scanner, a homing operation of the scanner is performed during the 
f;j period of time when the initializing process of the main body is performed (which 
it5 conventionally is a waiting period for the scanner). Thus, with the arrangement of the 

present invention, the homing operation of the scanner is performed in parallel with the 
( s l initializing process of the main body, which eliminates the extra time for the homing 

operation of the scanner, and the time required to get the apparatus up and running is 

reduced. 

20 As illustrated in Fig. 12B, when at least one of the functions does not require the 

operation of the scanner, the homing operation of the scanner is performed based on an 
instruction provided from the main body after the initializing process of the main body is 
performed. That is, the scanner is in a waiting-state for an instruction from the main body 
without performing a homing operation, when an instruction is not provided from the main 

25 body (this operation differs from that illustrated in Fig. 12B). 

For example, in a multifunctional image forming apparatus configured to perform 
a return operation from a shutdown state when it receives a facsimile message, a scanner 
does not need to be operated. However, when the apparatus is configured to perform a 
homing operation of the scanner whenever the return operation from a shutdown state is 

30 performed, an unnecessary initializing processing of the scanner is performed. According 
to the present invention, the above-described unnecessary initializing process of the 
scanner is not performed. 
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Another example of the initializing process of a scanner performed according to 
the present invention will now be described. In this example, the above-described mode 
selection device is provided so the scanner selects whether or not it independently 
performs a homing operation when a power switch is turned on or when a return operation 
5 from a shutdown state is performed. The selection of whether or not the homing operation 
is performed is based on the contents of a volatile RAM or a LATCH, instead of an 
EEPROM used in the previous example. Data on functions of a multifunctional image 
forming apparatus is written into the RAM or the LATCH, and an operational mode is 
J3 selected based on the written data. 

2) Further, power supplied to a monitoring section of the main body is also supplied 

J to the RAM/LATCH. Therefore, power is supplied to the RAM/LATCH even when the 
fU apparatus is shutdown. Thus, although the contents of the RAM/LATCH are erased when 
'7 the power is shut off, the content of the RAM/LATCH is retained when the apparatus is 
F! shutdown. Therefore, an initializing operation can be performed after a return operation 
fli from a shutdown state. In addition, when the power is turned on, the contents of the 
RAM/LATCH are indefinite. Consequently, it is indefinite whether a homing operation is 
^ performed at a power-on time or after an initializing process of the main body has been 
performed. The main control board 116 starts and detects the functions of the apparatus so 
as to provide the detected data to the scanner. The data is then written into the 
20 RAM/LATCH via the CPU 30 of the scanner. Because the data on the functions is written 
into the RAM/LATCH and retained in it, an operational mode can be selected based on the 
data when a return operation from a shutdown state is performed. 

In addition, the data written into the RAM/LATCH is erased when the power is 
shut off, and the contents of the RAM/LATCH become indefinite when the power is turned 
25 on. To deal with this phenomenon, a homing operation is performed based on an 
instruction from the main body, when the power is turned on. That is, when the power is 
turned on, the homing operation executed by the direct control of the CPU 30 is not 
performed. On the contrary, the homing operation is performed based on an instruction 
from the main control board 116. Then, when a return operation from a shutdown state is 
30 performed, an operational mode is selected based on the data of the functions of the 
apparatus written in the RAM/LATCH so as to perform the selected operation. 

More specifically, when a return operation from a shutdown state is performed, a 



homing operation is performed in the following manner. When at least one of the 
functions of the apparatus does not require an operation of the scanner according to the 
data stored in a volatile memory, the homing operation of the scanner is performed based 
on an instruction from the main control board 116. When each of the functions of the 
5 apparatus requires the operation of the scanner, the homing operation of the scanner is 
performed independently by an instruction from a direct control section of the scanner 
without waiting for the completion of initializing process of the main body. 
n Turning now to Fig. 13, which is a diagram illustrating a configuration of a 

control section of the scanner performing the initializing process according to the present 
M) invention. As illustrated in Fig. 13, a direct control section of the scanner includes the 
IJ CPU 30, the motor driver 21d, and the RAM/LATCH 30m. The RAM/LATCH 30m 
[U retains data on functions included with a multifunctional image forming apparatus, and 
7" serves as the above-mentioned mode selection device by providing the data to the CPU 30. 
hi The direct control section of the scanner also controls a positioning of a scanner carriage 
fib by driving the scanner motor 21 so that a homing operation is performed in the initializing 
G process of the scanner. Namely, the CPU 30 decides whether or not it performs the homing 
H: operation of the scanner based on the contents of the RAM/LATCH 30m, when a return 
operation from a shutdown state is performed. 

According to this example, when the main control board 116 normally starts, it 
20 detects functions included in the apparatus. The detected contents are provided to the 
scanner and written into the RAM/LATCH 30m via the CPU 30. Because the data is 
retained even when a return operation from a shutdown state is performed, the contents of 
the RAM/LATCH 30m include the data on the functions of the apparatus. Therefore, 
according to this example, the RAM/LATCH 30m is used in place of the EEPROM 30e. 
25 Further, identical operations are performed in the two above-examples when the 

main control board 116 starts or when a return operation from a shutdown state is 
performed. The identical initializing process described with reference to Figs. 11 and 12 
is also performed in this example. Further, an operation of the RAM/LATCH 30e is 
indefinite when the power is turned on. However, the operation of the RAM/LATCH 30e 
30 at a power-on time can be regulated by regulating whether at least one of the functions 
does not require an operation of the scanner or each of the functions requires the operation 
of the scanner based on a specific pattern of the contents of the RAM/LATCH 30m, which 



prevents the apparatus from becoming inoperative. With this arrangement, the identical 
operations described in the above-example can be performed in this example when the 
power is turned on or when a return operation from a shutdown state is performed. 

In addition, an operation can be performed by preparing and using a program in 
which the procedures of the initializing process (which the CPU 30 of the scanner and the 
MPU 10 of the main control board 116 perform) is written. The program can be recorded 
in a commonly known computer-readable recording media. The recording media is used 
under the control of the CPU 30 of the scanner and the MPU 10 of the main control board 
116, or the program can be installed into a memory device so as to perform an initializing 
operation by reading the program. 

This invention may be conveniently implemented using a conventional general 
purpose digital computer or microprocessor programmed according to the teachings of the 
present specification, as will be apparent to those skilled in the computer art. Appropriate 
software coding can readily be prepared by skilled programmers based on the teachings of 
the present disclosure, as will be apparent to those skilled in the software art. The 
invention may also be implemented by the preparation of application specific integrated 
circuits or by interconnecting an appropriate network of conventional component circuits, 
as will be readily apparent to those skilled in the art. 

The present invention includes a computer program product which is a storage 
medium including instructions which can be used to program a computer to perform a 
process of the invention. The storage medium can include, but is not limited to, an type of 
disk including floppy disks, optical disks, CD-ROMs, and magneto-optical disks, ROMs, 
RAMs, EPROMs, EEPROMs, magnetic or optical cards, or any type of pure software 
inventions (e.g., word processing, accounting, Internet related, etc.) media suitable for 
storing electronic instructions. 

Obviously, numerous additional modifications and variations of the present 
invention are possible in light of the above teachings. It is therefore to be understood that 
within the scope of the appended claims, the present invention may be practiced otherwise 
than as specifically described herein. 
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